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1 H, NH), 7. 5 H, phenyl CH), 2 H, phenyl CH), Cbz-L-Hpg-OBn (6) BnBr (2.30 mL, 19.3 mmol) was added dropwise to an ice-cold suspension of Cbz-L-Hpg-OH (4.80 g, 15.9 mmol) and NaHCO 3 (1.40 g, 16 .7 mmol) in dry DMF (80 mL). The suspension was stirred at 25 °C for 15 h, diluted with water (120 mL) and extracted with EtOAc (3 × 50 mL). The extracts were washed with water (20 mL), brine (3 × 20 mL), dried over MgSO 4 , and concentrated in vacuo. The residue was purified by flash chromatography using EtOAc/pentane (1:1) to provide 6 (3.90 g, 63 %, 9.96 mmol). and extracted with EtOAc (3 × 100 mL). The combined organic layers were washed with brine (3 × 30 mL), dried over MgSO 4 and concentrated in vacuo. The residue was purified by flash chromatography using EtOAc/pentane (1:2) to yield 10 (3.94 g, 78 %, 6.68 mmol 
AcNH-L-TOPP(OH)-L-Ala-OH (black), AcNH-L-TOPP(OH)-D-Ala-OH (gray)
RP-HPLC-column: Phenomenex Jupiter (C18, 300 Å, 5 µm, 250 × 4.6 mm); gradient:
water/TFA (100:0.1) ? acetonitrile/TFA (100:0.1) in 60 min; flow rate 1.0 mL/min; wavelength: 235 nm.
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S3. Synthesis of Peptides P1, P2 and P3
For the synthesis of peptides P1, P2 and P3 low loaded (0.29 mmol/g) Rink amide MBHA resin was used. The first amino acid was coupled three times using diisopropylcarbodiimide (DIC) and 1-hydroxybenzotriazole (HOBt) as coupling reagents. The proteinogenic amino acids were activated with HBTU/HOBt and DIEA and coupled using microwave irradiation.
Fmoc-TOPP-OH (1) The hybrid functionals B3LYP and PBE0 were used for calculations of the molecular geometry of the model compounds 12 and 13 ( Figure S1 ). The geometry optimizations and frequency calculations were performed using the basis set 6-311G (d, p) in the gas phase or in the dipole field of water. Therefore, the program package GAUSSIAN 09 was used. The conformation Bα exists in the ground state and the conformation Bβ with C 2v symmetry is energetically 1.4 kJ/mol above the ground state (Table S1 ). The angle λ, enclosed by the CH bond and nitroxide bond was calculated by the following formula:
Here, vector is described by the CH bond and vector by the NO bond ( Figure S1 ). To determine the geometry of TOPP in an a-helical secondary structure in water (25 °C, 1 atm), the amino acid 13 was used as a model compound (Figure 5 ). The calculations were carried out with fixed dihedral angles (ϕ = -52°, ψ = -53°). The simulation of the solvent was carried out by the continuum model (IEFPCM). Three conformational isomers of the compound 13 with the corresponding energy differences and the angles λ are shown in the Geometry optimization and frequency calculation were obtained with the PBE0 method and the basis set 6-311G
Conformation of 12
(d, p) in the gas phase (12) and in water (13) 
